Many apoptotic insults, including ␤-amyloid, cause neuritic degeneration. The possibility that apoptotic insults act directly on neurites was investigated in experiments using compartmented cultures of hippocampal neurons. Neurites in modified Campenot chambers displayed morphological signs of degeneration, including beading or blebbing, when exposed to ␤-amyloid. At short time points neurite degeneration was limited to the distal portions of neurites directly exposed to ␤-amyloid. Furthermore, annexin V binding detected extracellular exposure of phosphatidylserine in portions of neurites directly exposed to apoptotic insults. Pretreatment of the cultures with zVAD-fmk blocked annexin V binding induced by ␤-amyloid and concanavalin A, suggesting that caspase activity was required. Caspase activation was also visualized in neurites locally exposed to apoptotic insults. Together these results show that apoptotic insults cause local neurite degeneration which displays morphological and biochemical characteristics of apoptosis and suggest that neurite degeneration may use mechanisms common to apoptosis. 1998 Academic Press
The pathology of Alzheimer's Disease (AD) includes vascular amyloid deposits, senile plaques, and neurofibrillary tangles. Moreover, a profound loss of neurons is an invariant feature of AD (Bobinski et al., 1997; Gomez-Isla et al., 1996) . Neuronal death may be caused by multiple insults present in the AD brain, including oxidative stress, loss of growth factors, inflammatory responses, and ␤-amyloid (A␤), a 39-to 43-amino-acid peptide which is the principle component of senile plaques (Cotman and Su, 1996) . Accumulating evidence suggests that neuronal death in AD is apoptotic (Smale et al., 1995; Su et al., 1994) , although cell death in AD has also been proposed to occur through necrosis (Stadelmann et al., 1998) . Apoptosis, a regulated program of cell death that may be activated in disease, is characterized morphologically by plasma membrane blebbing, somal shrinkage, chromatin condensation, fragmentation of the nucleus, and eventual fragmentation of the cell into apoptotic bodies. The biochemical events that underlie apoptosis have begun to be elucidated and include activation of caspase and calpain serine proteases (Nath et al., 1996; Nicholson and Thornberry, 1997) and exposure of phosphatidylserine on the cell surface (Fadok et al., 1992; Martin et al., 1995) .
A␤ causes apoptotic death of neurons in culture (Forloni et al., 1993; Loo et al., 1993) . Apoptotic death of neurons can also result from growth factor withdrawal (Svendsen et al., 1994) and from oxidative stress (Whittemore et al., 1995) . Additionally, apoptosis mediated by plasma membrane receptors, referred to as activation-induced apoptosis, occurs in cerebellar granule cells exposed to TGF␤ (de Luca et al., 1996) and in cortical neurons treated with concanavalin A (Con A) (Cribbs et al., 1996) . In each of these cases, neuritic
